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, ^ TTSS^Me-- Claw HO(iii), GlOb, J2alc. 

lad*, at acceptance . ^^lete SPECIFICATION 

Improvement, in or relating to Fuel Supply System, for 
improve Combustion Apparatus 

_ „ VrwrjLLC inter- to the accompanying drawings, 

States of America, a Corporation 
, orgamsed L and existing under the W 
* the State of Delaware, in sa , ld pl ^ nl *.° 
Statea of America, do hereby decW^e 
nature of this invention and in wnat 



to the accompanying drawings, in 

which. * o\M 

W Fit?.' 1 is a side elevational view, parti- 
ally in section of a gas turbine power 
plant incorporating tie present inven- 
tion, with the fuel system shown 

8C ft£ tSii barged sectional view of 
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Statea oi ab"'™. *j :_ —hat Fig. a is an eniargou 

nature of this invention and in wnat 8 q£ ^ 1 

manner the same is to be Performed, to pre8 ent invention, is particularly 

l0 be particularly described and ^ ascertained «• w ^th a gas turbine power 

l ° in and by the following statement — aoap employed on aircraft to *» 



in and b^the fXwin? statement - 

This invention relates to fuel supply 
systems for combustion W™*"!^ 
has for its object to provide improved 
ia apparatus of this character. 
" Some aviation jet . propulsion • PW»«[ 
nlants are equipped with auxiliary com- 

bustion aparatus may take the f orrn^ ot a 
M tail burner or after burner and serve to 
M increase the temperature of the exhaust 
gases prior to their discharge through 
the exhaust of the power pfant in the 
form of a propulsion jet. , 
M With the above object ™ ™* £• . 
W improved fuel supply system m or for use 
in an aviation power p ant of the type 
having a main combustion chamber and 
an auxiliary combustion chamber accord- 
.» tng EfYhfpresent invention comprises a 

M m Iin fuel pump for ^PPfc^o the main 
pressure from a source of fuel to*™ "^"S 
combustion chamber an auxiliary fuel 
Jump for supplying fuel under pressure 

40 from said source to the auxiliary combus- 

40 tion chamber and control means respon- 
sive to failure of the. main fuel pump ^ for 
by-passing to the main combustion cham- 
ber a portion of the fuel supplied by the 

41 auxiliary fuel pump. . , v*> 

** In order that the ™ ve ^ 10 \I£*^ 

more clearly understood and readily car- 
ded into effect, reference will now be made 

[Price 2/-] 
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adapted for use with a gas turbine power 
plait of the type employed on aircraft to 
drive the propeller or an electric . gener- 
ator, or to supply motive fluid for jet pro- 
pulsion of the aircraft. 

Such a plant preferably comprises stream- 
lined tubular casing having . mounted «8 
axially therein a compressor adjacent tlie 
forward or inlet end, a turbine down- 
stream thereof, and combustion appar- 
atus located between the compressor and 
?he turbine for heating the compressed 
air and which discharges the hot gases u»t 
suitable temperature and pressure to the 
turbine. The gases on leaving the tur- 
bine are discharged through a nozzle pro- 
vided at the rear of the casing and may 
aid in propelling the aircraft 

Referring now to the drawings more m 
detail, the power plant shoro in* ig.i, 
and indicated in its entirety by the refer- 
ence character 10, is adapted to be 
mounted in or on the.fuselage or winff ot 
an aircraft with the inlet 11. or left end 
as viewed in this figure, pointed in tne 
direction of flight. . 

The plant comprises an outer shell or M 
casing structure 12— 12a P~viding an 
annufar air duct or passage 13 extending 
fore and aft with respect to the. aircraft. 
This casing has mounted therein, along 
its longitudinal axis, a fairing cone i 14 
adapted to house gearing connecting 
through a hollow guide vane 16 with 
auxiliaries (not shown), an axial how- 
compressor 17, main combustion anpar- 
atus generally indicated 18, a turbine 19 96 
which drives the compressor 17, ana 
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auxiliary burner 20, and a nozzle 21 
denned by the rear end of the casing 12a 
Air enters at the inlet 11 and flows sub- 
stantially straight through the plant, 
• passing through the compressor 17, 
where its pressure is raised, and into the 
main combustion apparatus 18, where it 
is heated. The hot gases, comprising the 
in P roduots of combustion and excess air 
10 heated by the combustion, on leaving the 
main combustion apparatus are directed 
by suitable guide vanes or nozzles 23 
against the blades 24 of the turbine discs 
■ . ' .,. 611 are further heated in the 
10 auxiliary burner 20, and finally are dis- 
charged through the propulsion nozzle 21 
to propel the aircraft. 

By reference to Fig. 1 it will be noted 
that the compressor and turbine rotors 
80 are interconnected by means of a shaft 26 
supported by suitable bearings 27 and 
enclosed by an inner wall structure, 
generally indicated 28, which protects 
the shaft and bearings from high tem- 
25 peratures and also defines a portion of 
the annular air flow passage 13 in which 
the main combustion apparatus 18 is 
disposed. 

* he Present invention is not limited to 
SO the specific details or arrangements of 
structure thus far described, but is 
primarily concerned with the fuel supply 
system for the main and auxiliary 
burners 18 and 20, respectively. 

As shown diagrammatically in Fig. 1, 
the fuel supply system comprises a source 
of fuel in the form of a fuel tank 31 and 
a supply conduit 32 — 33 from which fuel 
is supplied to the main gear pump 34 and 
10 the dual auxiliary gear pumps 35 and 36 
through the branch conduits 37, 38 and 
39, respectively. The main pump 34 and 
the auxiliary dual pump 35 — ^36 are 
driven separately from, the turbo-com- 
45 pressor unit of the power plant, with the 
result that failure of either pump does 
not interrupt operation of the other. 

The main pump 34 directs its output 
through conduit 41 of the governor 42, 
SO where the desired quantity of fuel is 
directed to the main combustion appar- 
atus 18 through the conduit 43, excess 
fuel being by-passed to the inlet side of 
the pump through the return conduit 44. 
tS The dual auxiliary pump 35 — 36 
direct* its output through conduits 45 
and 46 to the inlet ports 47 and 48, 
respectively, of the control valve 50. This 
control valve 50 comprises a housing 51 
SO having a cylindrical bore or chamber 52 
for the valve member 53, the chamber 
being closed at one end by an integral 
wall 54 and at the opposite end by a cover 
55. 

65 The valve member 53 includes a pair 
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of lands 56 and 57 separated by an 
annular groove 58, and is movable longi- 
tudinally in its chamber 52 between a 
normal position (shown in Fig. 2) where 
the valve groove 58 provides communica- 
tion between the inlet ports 47 and 48 
and an outlet port 59 which connects 
through conduit 61— 61a with the 
auxiliary combustion chamber or tail 

/vS. er ? ' an< * an emergency position 
(with the valve member against the 
chamber end wall 54) where land 57 
separates the flow of fuel from the inlet 
ports with the fuel from port 48 flowing 
through conduit 61 to the auxiliary com- 
bustion chamber and the fuel from the 
port 47 passing through conduit 65 to fhe 
governor 42 and thence through conduit 
4d to the main combustion chamber The 
quantity of fuel admitted to the auxiliary 86 
combustion chamber is determined by 
control 62 which by-passes unwanted fuel 
through conduit 63 to the inlet side of 
the pumps. 

A conduit 66 provides communication 90 
between the conduit 41, at the outlet side 
of the main fuel pump 34, and the 
interior of the valve chamber 52, below 
the valve member 53, thereby subjecting 
the latter space to the discharge pressure M 
of pump 34 Under normal conditions of 
operation, this pressure on the lower end 
of the valve member 53 is sufficient to 
maintain the valve member in its normal 
raised position (shown in full lines in 100 
± ig.4) with the spring 67 above the valve 
member compressed. With the valve 
member m this normal position all of the 

output of the dual auxiliary pump 35 36 

is directed to the auxiliary combustion lfir 
chamber. Upon failure 7f the ma£ 10t 
pump 34, the pressure beneath the valve 
member o3 will be reduced and the spring 
67 will move the valve member to its 
emergency position where it contacts the 
chamber end wall 54. With the valve 

^u^t X Jfu th A B emer ?f. nc y Position, "the 
output of the dual auxiliary pump 35—36 

lLi 1T1 £ ed K etW o e n en *¥ apiary combus- 
tion chamber 20 and the main combus- US 
tion chamber 18 with the result that the 
intV *l enab ^ d to continue operation, 
although at a decreased rating 

os „r a 7 lng J low P artic «iarly described and 
turn and m what manner the same is to 
cTaim We declare ^at what we 

oower^ Kf 8U ? P i? ^"tem for an aviation 
power plant of the type havinir a main <•«» 
combustion chamber 7 and an^uxS? 125 
combustion chamber comprising a mam 
fuel pump for supplying fuel under pre* 

*? a * of t° «"» main 

combustion chamber, an auxiliary fuel ISO 
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pump for supplying fuel under pressure 
from said source to the auxiliary combus- 
tion chamber, and control means respon- 
sive to failure of the main fuel pump for 
I by-passing to the main combustion cham- 
ber a portion of the fuel supplied by the 
auxiliary fuel pump- 

2. In or for an aviation gas turbine 
power plant having an air compressor, a 

10 gas turbine for driving said compressor, 
combustion apparatus for heating air 
compressed by the compressor to serve as 
motive fluid for the turbine and an after 
burner for heating gases exhausting 

IS from the turbine, a fuel supply system 
comprising a main fuel pump for supply- 
ing fuel from a source of fuel to the com- 
bustion apparatus, ah auxiliary fuel 
pump for supplying fuel from said source 

■20 to the after burner, and control means for 
by-passing a portion of the output of said 
auxiliary fuel pump from after burner to 
combustion apparatus upon failure of the 
main fuel pump. 

26 3 A system a 8 claimed in claim 1 
or 2, wherein the control means com- 
prises valve structure including a hous- 
ing defining a valve chamber having a 
pair of supply ports for admission of fuel 

M thereto from the auxiliary fuel pump and 
first and second discharge ports for dis- 
charge of fuel thereupon, valve means 
movable in said chamber between a first 
normal position where it directs fuel from 

SS both supply ports to said first discharge 
port for flow to the auxiliary combustion 
chamber or after burner, and an emer- 
gency second position where it directs 
fuel from one of said pair of fuel supply 

40 ports to said first discharge port for flow 
to the auxiliary combustion chamber or 
after burner and directs fuel from the 
other of said pair of fuel supply ports to 



the second discharge port for flow to the 
main combustion chamber. 46 

4. A system as claimed in claim 3, 
including means responsive to normal 
operation of the main fuel pump for pro- 
viding a first force for maintaining the 
valve in its normal first position, and 60 
means providing a second force on the 
valve in opposition to said first force for 
moving the valve from its normal posi- 
tion to its emergency second position 
upon loss of said first force resulting from 64 
failure of the main fuel pump. 

5. A system as claimed in any of the 
preceding claims wherein said auxiliary 
fuel pump is of the dual type with_ both 
parts normally supplying the auxiliary f0 
combustion chamber or after burner. 

6. A system as claimed in claim 3 and 
•5 wherein the two supply ports of the 
valve chamber are supplied with fuel 
respectively from the two parts of the 60 
said dual auxiliary fuel pump. 

7. A system as claimed in any of the 
preceding claims including a first fuel 
admission means supplied by the main 
fuel pump for the combustion apparatus 70 
and second fuel admission means supplied 

by the auxiliary fuel pump for the 
auxiliary combustion chamber or after 
burner. 

8. A fuel supply system substantially 75 
as hereinbefore described with reference 

to the accompanying drawings. 

9. An aviation gas turbine power plant 
having a fuel supply system substantially 

as hereinbefore described with reference so 
to the accompanying drawings. 

Dated the 10th day of February, 1949. 
Q. RAYMOND SHEPHERD, 
Chartered Patent Agent, 
1 — 3, Regent Street, London, S.W.l, 
Agent for the Applicants. 



Leamington Spa: Printed for His Majesty's Stationery Office, by the Courier Press— 1951. 
Published at The Patent Office, 25, Southampton Buildings, London, W.C-2, from which 
copies, price 2s. per copy; by post 2s. Id., may be obtained. 



THIS PAGE BLANK (uspto) 



